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(54) MANUFACTURE OF SURFACE SKIN HAVING CLEAVAGE-EXPECTED PART FOR AIR BAG DOOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To establish an economical 
manufacturing method for a surface skin allowing effective 
formation of a cleavage-expected part when the surface skin is 
formed by vacuum molding and not requiring any expensive device 
for formation of the cleavage-expected part. 

SOLUTION: When a surface skin for a cabin side member having an 
air bag door is to be formed by vacuum molding, a surface sheet 1 1 
is heated for softening and sucked to a die 30 for giving the 
intended shape, and in this sucked and held condition, the position 
on the surface skin 10 where a cleavage- expected part 20 is 
provided relative to the air bag door of the surface sheet is pressed 
by a processing cutter blade 40, and thus the groove-shaped 
cleavage- expected part 20 is formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]When vacuum forming of the epidermis for vehicle room back members which have an air bag door 
is carried out, Size enlargement is carried out by carrying out heat softening of the sheet for epidermis, and 
attracting it to a vacuum forming type, A manufacturing method of epidermis which has a cleavage 
programmed part for air bag doors pressing a cleavage programmed part formation position of epidermis to 
said air bag door of the sheet for epidermis concerned with a processing edge where suction holding of the 
sheet for epidermis is carried out to said vacuum forming type, and forming a grooved cleavage programmed 
part. 

[Claim 2]By holding a substrate with which a breakthrough for vacuum suction was formed to a vacuum 
forming type mold face, carrying out heat softening of the sheet for epidermis, and attracting it via 
adhesives to said base material surface, when carrying out vacuum forming of the epidermis for vehicle 
room back members which have an air bag door, While carrying out size enlargement of said sheet for 
epidermis, carry out adhesion unification with a substrate, and where suction holding of a substrate and the 
sheet for epidermis is carried out to said vacuum forming type, a cleavage programmed part formation 
position of epidermis to said air bag door of the sheet for epidermis concerned is pressed with a processing 
edge, A manufacturing method of epidermis which has a cleavage programmed part for air bag doors forming 
a grooved cleavage programmed part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the epidermis which has a 

cleavage programmed part for air bag doors for developing an air bag door promptly. 

[0002] 

[Description of the Prior Art]These days, in order to take care of a crew member safely from the shock at 
the time of a collision, there is often a case where the air bag device is formed in a car. As shown in 
drawing 8 and dramng_9, if this air bag device 50 is in a passenger side, for example, it is formed in the 
inside of the vehicle room back members 60, such as an instrument panel. 

[0003]And when a car gets a big shock by collision etc., the inflator I of the air bag device 50 operates, the 
air bag A accommodated in the air bag door accommodation case 51 expands, the air bag door 61 is pushed 
open from the back side, and it develops to the vehicle interior of a room. 

[0004]Said air bag door 61 covers time of peace and the air bag accommodation case 51, and raises the 
fine sight of the car interior of a room, and opens the air bag accommodation case 51 at the time of a 
shock, and the air bag A enables it to develop it to the vehicle interior of a room. 

[0005]As vehicle room back members which have said air bag door, there are a type for post-installation 
which attaches an air bag bag door after shaping of vehicle room back members, and an integral-moulding 
type which an air bag door also fabricates to one at the time of manufacture of vehicle room back 
members. However, a type for post-installation has the troublesome work which attaches an air bag door, 
and since there are a problem etc. which are moreover easy to produce an unsightly crevice to the 
circumference of an air bag door by the variation at the time of the attachment, etc., an integral-moulding 
type likes it and it is used. Said vehicle room back members 60 are air bag door integral-moulding types. 
[0006]To the air bag door integral-moulding type vehicle room back members 60. There are what carried 
out foaming of the foam 63 to the instrument-panel substrate 66 with which the door base material 67 was 
attached like this example between the epidermis 62, and a thing which fabricated the direct instrument- 
panel substrate and the door base material by injection molding etc. at the surface rear face although not 
illustrated. The rear face of what was fabricated as said epidermis from the plastic sheet of not foaming 
[ which consists of vinyl chloride resin etc. ], and a non-foaming synthetic resin layer has a plastic sheet of 
the double layer which has a foaming layer. In [ even if it is which case ] air bag integral-moulding type 
vehicle room back members, When the cleavage programmed part 64 which demarcates air bag door 61 
portion beforehand is formed in said epidermis 62 and air bag door 61 rear face is pushed on it by expansion 
of the air bag A, the vehicle room back members 60 fracture along with said cleavage programmed part 64, 
and the air bag door 61 is opened. Although an air bag door is a double door type thing and the cleavage 
programmed part has become plane view abbreviation zygal-like, in a piece difference, let the thing of a 
graphic display be a plane view abbreviation KO type-like cleavage programmed part. 
[0007]The cleavage programmed part 64 of said epidermis 62 is made more nearly vulnerable than the 
circumference by a slot, slit, etc. so that it may fracture smoothly by press of said air bag A Formation of 
this cleavage programmed part 64 the synthetic resin tabulation hide fabricated in vehicle room back- 
members shape with publicly known powder slush molding, vacuum forming, etc., It arranges to the 
receptacle side of a receptacle jig, and is carried out by pressing a cleavage programmed part formation 
position with a processing edge, and forming a slot and a slit with laser processing etc. 
[0008] However, it is not only troublesome, but [ since formation of such a cleavage programmed part is 
performed at another independent process after shaping of epidermis, ] since an expensive device is also 
required in the case of laser processing, there is a problem that the cost of epidermis goes up. Since said 
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cleavage programmed part was made into an about 0.5 thru/or 0.7 mm-deep groove to the epidermis about 
1-mm thickness, it had to perform forming working of this cleavage programmed part carefully. And in 
forming the cleavage programmed part of epidermis by press of a processing edge, epidermis wins 
popularity, and it slides in respect of the receptacle of a jig, and is easy to shift, and there are exact and a 
problem which is fixed and is hard to form about a predetermined cleavage programmed part. 
[0009] 

[Problem(s) to be Solved by the Invention]This invention was made in view of the aforementioned problem, 
can form a cleavage programmed part efficiently at the time of the vacuum forming of epidermis, and 
moreover its device expensive to formation of a cleavage programmed part is unnecessary, and it provides 
the method that epidermis can be manufactured economically. 
[0010] 

[Means for Solving the Problem]Namely, when an invention of claim 1 carries out vacuum forming of the 
epidermis for vehicle room back members which have an air bag door, Size enlargement is carried out by 
carrying out heat softening of the sheet for epidermis, and attracting it to a vacuum forming type. Where 
suction holding of the sheet for epidermis is carried out to said vacuum forming type, a cleavage 
programmed part formation position of epidermis to said air bag door of the sheet for epidermis concerned 
is pressed with a processing edge, and a manufacturing method of epidermis which has a cleavage 
programmed part for air bag doors forming a grooved cleavage programmed part is started. 
[001 1]When an invention of claim 2 carries out vacuum forming of the epidermis for vehicle room back 
members which have an air bag door, By holding a substrate with which a breakthrough for vacuum suction 
was formed to a vacuum forming type mold face, carrying out heat softening of the sheet for epidermis, and 
attracting it via adhesives to said base material surface, While carrying out size enlargement of said sheet 
for epidermis, carry out adhesion unification with a substrate, and where suction holding of a substrate and 
the sheet for epidermis is carried out to said vacuum forming type, a cleavage programmed part formation 
position of epidermis to said air bag door of the sheet for epidermis concerned is pressed with a processing 
edge, A manufacturing method of epidermis which has a cleavage programmed part for air bag doors forming 
a grooved cleavage programmed part is started. 
[0012] 

[Embodiment of the Invention]According to an attached drawing, this invention is explained in detail below. 
The sectional view showing the heating process and size enlargement process at the time of vacuum 
forming [ in / in drawin g 1 / one example of this invention ], The sectional view showing a pressing process 
and an unmolding process according [ drawing 2 ] to a processing edge, the expanded sectional view at the 
time of press according [ drawing 3 ] to a processing edge, The sectional view showing a size enlargement 
process from the substrate arrangement process at the time of vacuum forming [ in / in drawin g 4 / the 
example of others of this invention ], the sectional view showing a pressing process and an unmolding 
process according [ drawing 5 ] to a processing edge, the sectional view in which drawing 6 shows a 
trimming process, and drawin g 7 are the expanded sectional views at the time of the press with a 
processing edge. 

[0013]When this invention carries out vacuum forming of the epidermis about the manufacturing method of 
epidermis used for air bag door integral-moulding type vehicle room back members so that it may explain in 
full detail below, it forms the cleavage programmed part for air bag doors. The following examples are 
examples which manufacture the epidermis for instrument panels which consists of the same outside as 
drawing 8 previously explained by the paragraph of conventional technology, and the cleavage programmed 
part to an air bag door is formed in proper shape, such as approximately zygal or approximately KO type, as 
mentioned above. Instrument panels (vehicle room back members) may be any although epidermis is directly 
laminated by the surface of the thing by which foam is fabricated between epidermis and an instrument- 
panel substrate as mentioned above, or an instrument-panel substrate. 

[0014]First, as shown in (A) of drawing 1 , the heating process of the sheet 1 1 for epidermis is performed. In 
this process, heat softening of the sheet 1 1 for epidermis is carried out by the heating method M of a 
heater etc., and it changes into the state in which size enlargement is possible. The sheet 1 1 for epidermis 
consists of thermoplastic synthetic resin which becomes soft with heating and whose size enlargement 
becomes possible, For example, proper construction material, such as a double layer plastic sheet which 
has a foaming layer which consists of polyethylene foam etc., is chosen as the rear face of the non-foaming 
layer which consists of a plastic sheet or polyolefin system thermoplastic elastomer (TPO) of not foaming 
[ which consists of soft polyvinylchloride resin, polyolefin resin, etc. ] etc. The sheet 1 1 for epidermis of 
this example is a thing of the two-layer structure which has the 1.0-mm-thick polyethylene foaming layer 
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13 (shown in drawing 3 ) at the rear face of the non-foaming layer 12 which consists of 0.6-mm-thick 
polyolefin system thermoplastic elastomer. 

[0015]Subsequently, as shown in (B) of drawin g 1 , a size enlargement process is performed. In this size 
enlargement process, vacuum suction of said sheet 1 1 for epidermis which carried out heat softening is 
carried out to the mold face 31 of vacuum forming type 30, and size enlargement is carried out to mold face 
31 shape of vacuum forming type 30. Vacuum forming type 31 has the mold face 31 of shape according to 
the outside of the vehicle room back members made into the purpose, and many suction holes 35 and 35 
and — are formed in the mold face 31. The suction hole 35 of said mold face makes decompression 
between the mold face 31 and the sheet 1 1 for epidermis by the operation of the vacuum sucking device 
through a vacuum sucking device (not shown) via the suction opening 34 of the rest 33, and adsorbs the 
sheet 1 1 for epidermis in the mold face 31. 

[0016]Then, as shown in (C) of drawing 2, a pressing process with the processing edge 40 is performed. In 
this process, in the state where suction holding of this sheet 1 1 for epidermis is still carried out to vacuum 
forming type 30 after the size enlargement of said sheet 1 1 for epidermis. The processing edge 40 is 
pressed to cleavage programmed part 20 formation position of the epidermis 10 in the surface of the sheet 
1 1 for epidermis, and the cleavage programmed part 20 which consists of a slot of section abbreviation V 
type is formed in cleavage programmed part 20 formation position. Since suction holding of the sheet 1 1 for 
epidermis is carried out to vacuum forming type 30 in that case, even if it presses with the processing edge 
40, the sheet 1 1 for epidermis cannot carry out a position gap, but can press correctly, and can form the 
fixed cleavage programmed part 20. Although the depth of the cleavage programmed part 20 changes also 
with the thickness and construction material of the sheet 1 1 for epidermis, it shall be 0.3 mm in this 
example. 

[0017]As for the press with this processing edge 40, it is preferred to carry out, when the sheet 1 1 for 
epidermis is a softened state with a temperature high still sufficiently just behind size enlargement. While 
the slot 21 is formed even if it does not press strongly in order that the softened sheet 1 1 for epidermis 
may tend to carry out processing, the delicate thickness regulation of the cleavage programmed part 20 
used as thin meat becomes easy. 

[0018]Since the appearance of the cleavage programmed part of the epidermis obtained by being easy to 
produce climax of the shape of a bank along with the pressing part both sides of the sheet 1 1 surface for 
epidermis, i.e., the both sides of a cleavage programmed part, will be spoiled if the processing edge 40 has 
too thick the thickness of the edge of a blade 41 at a tip, It is preferred to use the thin edge of a blade 41 
about 0.4 mm - 0.8-mm thickness. The edge of a blade 41 is made into approximately zygal or 
approximately KO type according to the shape of the cleavage programmed part 20, and the moved back of 
the processing edge 40 is made possible towards cleavage programmed part 20 formation position of the 
sheet 1 1 for epidermis with the starting devices 45, such as air or a hydraulic cylinder device. It is good 
also as a grooved cleavage programmed part to which a thin-walled part is intermittent as that where the 
edge of a blade of a processing edge is not continuing and which is irregular like the gear tooth of a saw. 
[0019]Subsequently, after shape was fixed by forced cooling according [ said sheet 1 1 for epidermis ] to 
natural air cooling or cold blast, spraying of chilled water, etc.. As shown in (D) of drawing 2 , the unmolding 
process of removing the sheet 1 1 for epidermis from the mold face 31 of vacuum forming type 30 is 
performed, trimming of the unnecessary part of the sheet 1 1 for epidermis is carried out if needed after 
that, and the desired epidermis 10 is obtained. Thus, size enlargement of the obtained epidermis 10 is 
carried out to required shape, and it has the cleavage programmed part 20 corresponding to an air bag door, 
and does not need to form the cleavage programmed part 20 by post processing like before. 
[0020]Shaping of the rear vehicle room back members is presented with the epidermis 10 fabricated as 
mentioned above. In the case of the structure where vehicle room back members have foam between the 
epidermis 10 and the instrument-panel substrate with which the door base material was attached in that 
case, The instrument-panel substrate with which said epidermis and a door base material were attached is 
set to a foaming mold, and vehicle room back members are fabricated by making a foamed raw material 
pour in and foam between the epidermis 1 0 and an instrument-panel substrate. 

[0021 ]The case where the epidermis which has a cleavage programmed part is fabricated to a substrate 
and one as an example of others of this invention is explained according to drawin g 4 t hru/or drawin g 7. A 
substrate is beforehand fabricated by specified shape by injection molding etc., That by which section 
forming of the air bag door base portion was carried out to approximately U type or zygal by a slit, notch, 
etc. at some instrument-panel substrates although not illustrated, Or an air bag opening is formed in an 
instrument-panel substrate, and proper things, such as what was attached to this opening so that opening 
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and closing of an air bag door base were possible, are used. 

[0022]First t as shown in (A) of drawin g 4, the substrate arrangement process which holds the substrate 14 
with which the breakthrough 15 for vacuum suction is formed to the mold face 31a of the vacuum forming 
type 30a is performed. The substrate 14 is arranged at the position of the vacuum forming type 30a, and is 
held in the mold face 31a. As for this breakthrough 15 for vacuum suction currently formed in the substrate 
14, it is desirable to provide in the vacuum suction hole 35a currently formed in the mold face 31a of the 
vacuum forming type 30a, a corresponding position, and other proper positions. Adhesives are applied to the 
surface of the substrate 14 and the sheet for epidermis mentioned later enables it to paste it with the 
substrate 14. 

[0023]Next, as shown in (B) of drawin g 4, the heating process of the sheet 1 1a for epidermis is performed. 
Heat softening of the sheet 1 1 a for epidermis is carried out by the heating method M of a heater etc., and 
it changes into the state in which size enlargement is possible. The thing of the same raw material as the 
above mentioned example and structure is being used for the sheet 1 1a for epidermis. 
[0024] Subsequently, the size enlargement process of the sheet 1 1a for epidermis is performed. In a size 
enlargement process, carry out vacuum suction of the sheet 1 1a for epidermis which carried out heat 
softening to the substrate 14 surface of said vacuum forming type 30a, it is made to adsorb, and size 
enlargement is carried out to the shape of surface type of the substrate 1 4. A vacuum sucking device (not 
shown) leads to the vacuum suction breakthrough 1 5 of the substrate 1 4, and the vacuum suction hole 35 
of the vacuum forming type 31a, Between the mold face 31a and the substrate 14 and between the 
substrate 14 surface and the sheets 1 1a for epidermis are decompressed by the operation of the device, 
the substrate 14 is adsorbed in the mold face 31a, and the sheet 1 1a for epidermis is adsorbed on the 
substrate 14 surface. The sheet 1 1a for epidermis carries out adhesion unification with the substrate 14 via 
the adhesives of the substrate 14 surface by this adsorption. It is a suction opening by which the numerals 
33a lead to a vacuum forming type rest, and the numerals 34a lead to a vacuum sucking device. 
[0025]Then, as shown in drawing 7 which expands (C) and its part of drawing 5, a pressing process with the 
processing edge 40a is performed. In this process, where suction holding of the substrate 14 and the sheet 
1 1a for epidermis is carried out to said vacuum forming type 30a, The processing edge 40a is pressed like 
said example to the cleavage programmed part formation position of the epidermis in the surface of the 
sheet 1 1a for epidermis by which size enlargement was carried out, and the cleavage programmed part 20a 
which consists of a slot of section abbreviation V type is formed in a cleavage programmed part formation 
position. Suction holding of the substrate 14 and the sheet 11a for epidermis is carried out to the mold face 
31a of the vacuum forming type 30a in that case, and further, since the substrate 14 and the sheet 1 1a for 
epidermis are carrying out adhesion unification, they can press the processing edge 40a in an exact 
position, without the epidermis 10a shifting, and can form the cleavage programmed part 20a in a fixed 
position. If the press with a processing edge is performed to the still soft sheet 1 1a for epidermis just 
behind size enlargement, even if it does not press strongly, the slot 21a will be formed, and the delicate 
thickness regulation of the cleavage programmed part 20a of thin meat will become easy. 
[0026]Next, after shape immobilization of the sheet 11a for epidermis of said substrate 14 surface is carried 
out by forced cooling, as shown in (D) of drawin g 5, the unmolding process removed from the mold face 31a 
of the vacuum forming type 30a is performed, and as shown in drawing 6 , the trimming process of the 
garbage 16 is performed if needed. Thus, the epidermis 10a of the request which was united with the 
substrate 14 is obtained. 
[0027] 

[Effect of the Invention]At as mentioned above, the process of the vacuum forming for carrying out size 
enlargement of the epidermis according to the manufacturing method of the epidermis for which it has a 
cleavage programmed part for air bag doors of this invention, as illustrated and explained. In order to 
fabricate a cleavage programmed part using a processing edge, according to the excessive post process 
after epidermis shaping, it is not necessary to form a cleavage programmed part, cost can be held down, 
and efficiency also becomes good. 

[0028]Since the cleavage programmed part is formed to the sheet for epidermis which carried out adhesion 
unification with the substrate at the time of vacuum forming, The position of the cleavage programmed part 
to a substrate can also be taken into consideration, epidermis can be unified, compared with what unifies 
epidermis and a substrate in the case of a post process, more, the molding position of a cleavage 
programmed part can be performed correctly, and work can also be done easily. 

[0029]And according to this invention, since an expensive and complicated device like laser processing is 
not needed, it is economical. Since it presses with a processing edge where suction holding of the sheet for 
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epidermis is carried out to a vacuum forming type, and a cleavage programmed part is formed, at the time 
of cleavage programmed part formation, the sheet for epidermis does not carry out a position gap, but can 
form a cleavage programmed part in a position correctly. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a sectional view showing the heating process and size enlargement process at the time of 
the vacuum forming in one example of this invention. 

[Drawing 2] It is a sectional view showing a pressing process and an unmolding process with a processing 
edge. 

[ Drawin g 3] It is an expanded sectional view at the time of the press with a processing edge. 

[Drawing 4] It is a sectional view showing the substrate arrangement process, heating process, and size 

enlargement process at the time of the vacuum forming in other examples. 

[Drawin g 5]It is a sectional view showing a pressing process and an unmolding process with a processing 
edge. 

[Drawing 6] lt is a sectional view showing a trimming process. 

[Drawing 7] lt is an expanded sectional view at the time of the press with a processing edge. 
[Drawin g 8]It is a perspective view showing the instrument panel in which the conventional cleavage 
programmed part was formed. 

[ Drawin g 9]It is a sectional view in nine to 9 line of drawing 8. 
[Description of Notations] 

10 10a Epidermis 

11 1 1a Sheet for epidermis 

14 Substrate 

1 5 Vacuum suction breakthrough 

20 20a Cleavage programmed part for air bag doors 

21 21a Slot 

30 30a Vacuum forming type 

31 31a Vacuum forming type mold face 

40 41a Processing edge 

41 Edge of a blade 
A Air bag 
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